-2 4 to assess proteoglycan synthesis. RESULTS: 3-way ANOVA analyses followed by post-hoc Tukey's pairwise comparisons showed that TNF-α formed interactions with both IL-6/sIL-6R (p<0.001) and injurious compression (p<0.001) causing increased sGAG release ( Fig. 1(i) ) and decreased proteoglycan synthesis (data not shown). While IL-6/sIL-6R significantly augmented TNF-α-induced proteoglycan degradation ( Fig.1(i) B,G), the largest amount of GAG loss was caused by the combination of injury+TNF-α + IL-6/sIL-6R ( Fig.1(i)D) . Histology showed that GAG loss was not uniform across the disk cross-section, but instead was initiated at the disk periphery and progressed towards the disk center with time (Fig. 2) . The most rapid, severe progression of GAG loss was observed in disks treated with the combination of injury + TNF-α + IL-6/sIL-6R (Fig. 2e,f) . Analysis of conditioned medium for aggrecan fragments by Western blotting demonstrated that the most dramatic release of aggrecanase-generated cleavage products occurred in response to treatment with TNF-α + IL-6/sIL-6R, both with and without injurious compression ( Fig. 1(ii)B,D) . The IL-6 blocking Fab fragment was effective in neutralizing exogenous rhIL-6 in the medium, and was not toxic to cells (data not shown). In separate studies, TNF-α + mechanical injury caused greater GAG loss than either treatment alone (Fig.3G,H,I ). Importantly, the IL-6 blocking Fab fragment significantly reduced the combined catabolic effects of TNF-α + mechanical injury on GAG loss, with no exogenous IL-6 present (Fig.3D,I ). DISCUSSION: We found that the combined treatment with TNF-α and IL-6/sIL-6R induced significantly more GAG loss than either cytokine alone did, consistent with previous studies of TNF-α/IL-6 treatment [3] , and suggesting this catabolic response was associated with aggrecanase (but not MMP) activity. Additionally, we now report that the catabolic effect of TNF-α, and the combined effect of TNF-α + IL-6/sIL-6R are both highly potentiated by mechanical injury. The degradative effects of injury + TNF-α appear to be due, in part, to the action of endogenous IL-6, as sGAG loss was partly abrogated by the IL-6 blocking Fab fragment. This result is also consistent with the increased loss of sGAG upon addition of exogenous IL-6 to the combination of TNF-α and mechanical injury. Histology observations (Fig. 2) suggest that the kinetics of cartilage degradation is not merely a consequence of the activities of proteolytic enzymes, but it also depends strongly on the transport of cytokines, proteases, anti-IL-6 Fab and other cartilage biomolecules, which may be altered by overload injury. In conclusion, our study suggests that pro-inflammatory cytokines, whose productions are elevated by traumatic joint injury, can interact to potentiate cartilage catabolism. The mechanobiological (cell-mediated) responses to overload [5] , as well as altered transport of cytokines and proteases in the damaged matrix, may both be affected by joint injury, making the damaged cartilage tissue more susceptible to further degradation by biochemical mediators. 
